Effect of different steroidogenic stimuli on protein phosphorylation and steroidogenesis in MA-10 mouse Leydig tumor cells.
Numerous studies have indicated that treatment of Leydig cells with gonadotropin results in increased levels of intracellular cAMP, binding of cAMP to and activation of protein kinase A, phosphorylation of proteins, synthesis of new proteins and eventually, stimulation of steroidogenesis. In addition, recent studies have indicated that protein phosphorylation is an indispensable event in the production of steroids in response to hormone stimulation in adrenal cells. Because of the important role of phosphorylation in steroidogenic regulation, we investigated the effects of human chorionic gonadotropin (hCG), dibutyryl cyclic AMP (dbcAMP), forskolin and the phorbol ester, phorbol-12-myristate 13-acetate (PMA) on protein phosphorylation in MA-10 mouse Leydig tumor cells. Cells were stimulated with different steroidogenic compounds in the presence of [32P]orthophosphoric acid for 2 h and phosphoproteins analyzed by two-dimensional polyacrylamide gel-electrophoresis (PAGE). Results demonstrated an increase in the phosphorylation of four proteins (22 kDa, pI 5.9; 24 kDa, pI 6.7 and 30 kDa, pI 6.3 and 6.5) in response to 34 ng/ml hCG, 1 mM dbcAMP and 100 microM forskolin. Conversely, treatment of cells with PMA increased the phosphorylation of only one of these proteins (30 kDa, pI 6.3). At least two of these proteins (30 kDa, pI 6.5 and 6.3) appear to be identical to proteins which we and others have shown to be synthesized in response to trophic hormone stimulation in adrenal, luteal and Leydig cells. In addition, they also appear to be identical to adrenal cell mitochondrial proteins demonstrated to be phosphorylated in response to ACTH. These data indicate that proteins similar to those phosphorylated in adrenal cells in response to ACTH are phosphorylated in hormone stimulated testicular Leydig cells and that these proteins may be involved in steroidogenic regulation.